The study is focused on creating an anthropometric model that would enable to associate the body build peculiarities with nutritional variables. Thirty-six body measurements and 12 skinfolds were measured on 131 17-23-year-old female students of the University of Tartu, and 12 body composition characteristics were calculated. The subjects had to submit descriptions of their 24-hour menus. Nutrient intake was determined using the Micro-Nutrica software and the food composition database; the energy (in kcal) and main nutrients (proteins, fats and carbohydrates) content in the subjects' 24-hour menus were calculated. All body measurements were compared with nutritional variables, and 29 anthropometric variables were found that showed statistically significant correlations with at least one nutrient characteristic. The amount of food consumed correlated positively with body density and negatively with weight, circumferences, skinfolds and all indicators of body fat content (r reached 0.32). To associate body size, shape and composition with the amount of food consumed, a 5 SD height and weight classification was used, which consisted of three classes of concordance between height and weight (small, medium, large) and two classes of disconcordance -pyknomorphs and leptomorphs. All the 29 body measurements and nutrient were distributed systematically between the different classes. The pyknomorphous class with its greater body fat content and smaller density contrasted clearly with the class of leptomorphs. Food consumption in total as well as per 1 kg of body weight was smaller in pyknics 1 Originally published as "Using a height-weight classification for analysis of food energy and main nutrient contents in 24-hour menus of 17-23-year-old Estonian female students" in Anthropologischer Anzeiger 2007, 1, 51-59.
INTRODUCTION
Mutual connection between health variables, anthropometric measurements and nutrition patterns has been reported in many studies [1, 10, 14, 16] . Although the relations between constitutional peculiarities and nutrition are well known, there are no universally recognized anthropometric methods for comparing the amount of food consumed by subjects with the peculiarities of their body build.
The authors of the article set themselves the aim of studying the feasibility of creating such an anthropometric model using the sample of 17-23-year-old female students of the University of Tartu.
MATERIAL AND METHODS

Subjects
The sample consisted of 131 first-and second-year female students of the University of Tartu (aged from 17 to 23 years) who were studied in 1996 and 1997.
Thirty-six anthropometric variables and 12 skinfolds were taken. For body composition analysis, body mass index, Rohrer index, body density [17] , body surface area, mass and relative mass of subcutaneous adipose tissue, and relative mass of fat by Siri were calculated. In addition, total cross-sectional areas of arm and thigh and the bone-muscle and fat rate of their cross-sectional areas were calculated.
The subjects were also asked to submit descriptions of their 24-hour menus. For filling in their food-diaries, they were instructed to choose a regular working day.
Statistical analysis
Statistical analysis was performed using the SAS-program. First the mean values (X) and standard deviations of all anthropometric variables were calculated for age groups 17-23. However, as age-related anthropometric differences were mostly insignificant, the students were further analysed as one group.
Nutrient intake was determined using the Micro-Nutrica software and the food composition database [11] . The collected data were used to calculate the most essential energy and nutrient contents of individual 24-hour menus: food energy (kcal), proteins (g), fats (g) and carbohydrates (g).
Thereafter, correlations were found between all the body measurements and food energy and main nutrient content in the menu. Table 1 lists these body measurements (29) that showed statistically significant correlations with at least one nutrient.
To further assess the body measurements that were in statistically significant correlation with nutrition from the viewpoint of the body as a whole, a 5 SD classification of height and weight was used. The application of this classification for assessment of the anthropometric aspect of the body as a whole has justified itself in our earlier studies [5, 9, 12] , as it enables systematic comparison of length, breadth and depth measurements, circumferences and body composition characteristics in many populations.
The basis for creating of the classification was the mean height, weight and their standard deviations of all young women. To create the 5 SD classification, initially 3 × 3 = 9 SD classes of height and weight were formed. From these nine classes, we took three classes of concordance between height and weight (small height -small weight, medium height -medium weight, big height -big weight). The remaining six classes were joined into two classes of disconcordant height and weight (pyknomorphs with big weight and small height, and leptomorphs with small weight and big height; see Fig. 1 ). weight  x w -0.5 SD and height < x h -0.5 SD h or weight  x w + 0.5 SD and height < x + 0.5 SD h Class 5 (leptomorphs): weight < x w -0.5 SD and height  x h -0.5 SD h or weight < x w + 0.5 SD and height  x h + 0.5 SD h (see Fig. 1 ).
The subjects were placed into the classes of this classification according to their individual heights and weights (Table 2) . Thereafter, the mean values of all the 29 anthropometric variables were calculated for all classes. Then the mean values of energy, proteins, fats and carbohydrates in the food consumed were added.
Using the Scheffé-test, the class means of all anthropometric and nutrient data were compared between classes 1-3 but also between classes 4 and 5, using the significance level a = 0.05. Statistical analysis was performed by one of the authors of the article, namely Säde Koskel MSc. 
RESULTS
The study of relations between body build and nutrition started from correlation analysis. Table 1 presents the correlation coefficients of all the 29 anthropometric variables that showed significant correlation with nutrition. It may be surprising that the impact of body composition is clearly revealed in the amount of food consumed. While body fat indicators are in negative correlation with the amount of food consumed, body density was the only indicator that showed positive correlations. The strongest correlations could be found between body measurements and carbohydrates content in food; the strength of these correlations reaches r = 0.32. In addition to clearly discernible differences in body composition, the essence of body build as a whole could also be noticed. We are used to thinking that the main indicator is body weight.
Correlation analysis, however, shows that thicknesses of individual skinfolds are no less important for representing the body as a whole. Thus, the correlation between body weight and the amount of food energy consumed is r = -0.21, but suprailiac skinfold (r = -0.28) and umbilical skinfold (r = -0.30) demonstrate even stronger correlations. The peculiarities of body composition are similarly represented by BMI, Rohrer index and total cross-sectional areas of the arm and the thigh. Body height alone does not correlate with the amount of food consumed, but it is the most significant component representing body size, shape and density. Consequently, the anthropometric model for nutrition research might be a classification that would facilitate the systematisation of body size, shape and composition within the population under study. In our research, we applied a 5 SD classification of height and weight.
In Table 2 , all the young women (n = 131) were placed into classes according to their individual heights and weights. For all the classes, the mean values of the 29 body measurements and body composition characteristics, food energy and the main nutrients consumed were calculated, and the significance of differences was assessed by the t-test.
The table shows that the gradual increase in height and weight in classes small-medium-big brings about a gradual, statistically significant increase in all the circumferences, skinfolds, BMI, Rohrer index, indicators of subcutaneous adipose tissue and total fat content, body density, total cross-sectional areas of the arm and the thigh, fat rates in the arm and the thigh, and bone-muscle rate in the arm.
The same variables also differ clearly in the classes of pyknomorphs and leptomorphs. In the class of pyknomorphs, body fat content is significantly higher and body density significantly lower than in the class of leptomorphs.
As food energy and main nutrients consumption, no statistically significant differences were revealed between the first three classes.
Interesting differences, however, appeared in calculations per 1 kg of body weight. The amount of energy as well as carbohydrates and fats consumed per 1 kg of body weight decreases gradually in the direction from small to medium to large. Protein consumption also shows a similar decreasing trend, but the differences between the classes are not significant.
The consumption of energy and main nutrients in the class of pyknomorphous young women was lower than in the class of leptomorphs in total amount as well as per 1 kg of body weight. The same cannot be statistically proved about the total amount of proteins and carbohydrates consumed and their consumption per 1 kg of body weight, although a corresponding tendency exists.
DISCUSSION
The results of our study indicated that the peculiarities of body build -height, weight, body composition -have significant correlations with the amount of food energy and main nutrients consumed. The problem, however, consists in finding an anthropometric classification that could serve as a basis for statistical analysis of a great number of body build and nutritional data.
Our results suggest that this could be a 5 SD classification of height and weight. Our long-term studies on the whole body anthropometric structure have confirmed that the body as an anthropometric whole consists of individual characteristics that show statistically significant mutual correlations, where the leading characteristics are height and weight. Height and weight correlate most closely with all other characteristics and determine more than 50% of the variability of all the individual characteristics [4, 5] .
While creating the classification, we took into consideration that it could be used to characterise different stages of concordance between height and weight (small, medium, large) [6] and simultaneously characterise the classical somatotypes -pyknics and leptosomes [8] as the greatest manifestations of disconcordance between height and weight.
Our detailed comparative studies on the body structure of pyknics, leptosomes and other body build classes have shown that the bodies of pyknics and leptosomes have no special structure but are also based on relations between height and weight [3] .
As body fat content and body density are two very essential factors from the viewpoint of nutrition, the classes of pyknomorphs and leptomorphs in the current classification present a splendid opportunity to compare the nutritional data of persons belonging to these classes [13] .
Our experience in studying the body structure of many different populations (schoolchildren, young women, conscripts) has shown that in such a classification many length, breadth and depth measurements, circumferences and body composition characteristics fall into a system according to classes [4, 9, 12, 15] . One of the advantages of this classification is that it consists of SD classes; therefore, the mean anthropometric data of populations of different ages or nationalities, when analysed in an analogous way, are mutually comparable.
It should be noted that the significance of only one indicator -body mass index -in nutrition studies should not be overestimated. Although this index has been formed from height and weight, it characterises only obesity and, therefore, it cannot replace the analysis of different body types. For example, in our study, the BMI of small and leptosomic classes was almost equal, although these body types are greatly different.
